
arm and leg of the other side, with ankle clonus.
Babinski's sign of slow extension of the great
toe, on testing for the plantar reflex on that side
was present, with loss of the abdominal and epi-
gastric reflexes on the same side. Here the fact
that the paralysis was more complete than is
seen in cases of cerebral laceration, who show
similar responses to stimulation ; then, too, the
fact that the paralysis was approximately uni-
form in face, arm, and leg, which is rarely seen
in cortical injuries, and the loss of the skin re-
flexes on the paralyzed side, led us to decide in
favor of cerebral hemorrhage complicated by
fracture of the base. The rapid clearing up of
the disturbance of consciousness, and the per-
sistence of the marked hemiplegia, amply con-
firmed this conclusion.
In closing, I wish to mention one further class

of cases of fracture of the skull in which oper-
ation is of value. In certain cases where we
have found perhaps no evidence of paralysis and
no definite reasons for operation, either explor-
atory or decompressive, the patient may im-
prove up to a certain point, then show a persist-
ent mental slowness, perhaps with irritability.
In a few such cases in which I have advised
opening the cranial cavity there has been found
a dura with an organizing blood clot adherent,
and marked and rapid improvement in the men-
tal condition has followed almost immediately
the removal of this clot, or the lessening of ten-
sion by opening the dura, when the clot was not
accessible. In cases where these results were
seen, there was always found at operation a

marked diminution of the cerebral pulsation as

compared with that found in normal brains.
Finally, let me state that in deciding in favor

of operation in fracture of the skull, we should
always have in mind that the most important
object aimed at is the relief of increased intra-
cranial pressure, whether this be due to extra-
cerebral hemorrhage or to cerebral edema, and
one should strive to determine in each individual
case whether the relief of this pressure is likely
so to relieve the threatening condition as to war-
rant the added risks of cranial operation.

discussion.

Dr. P. C. Knapp, Boston: I am more than dis-
posed to agree with the conclusions which Dr.
Thomas has made concerning the operations for
fractured spine. Theoretically, of course, or imagin-
atively, we may have a hemorrhage proceeding
slowly which might possibly compress the spinal
cord. I doubt this very much, but it can be imag-
ined, and theoretically, too, we may have a fracture
of the spine which goes on so slowly and gradually,
as when the arches are crushed in, that the frag-
ments of bone may come down gently on the spinal
cord, and compress it and cut off its function. I
do not believe such cases exist very often. I cer-

tainly have been looking for them for many years
and have not found them. The damage to the
spinal cord is done when the spine is broken. The
sudden fracture of the spine or the driving in of

the arches smashes the cord. The harm is done
and no operation can benefit it.

The rules of diagnosis of a complete transverse
lesion of the cord, which, of course, would preclude
any operation, are more or less familiar, but at
the same time they are not wholly to be depended
upon. Dr. Thomas has spoken of the absence of
the plantar reflexes as being indicative of a com-
plete transverse lesion of the cord. I saw one case
where laminectomy was done and the operator
looked down and saw the two ends of the cord di-
vided, and the boy had a year afterwards a persist-
ent plantar reflex. Then, again, you may get a
pretty complete destruction of the spinal cord when
sensation is retained. I remember one case where
the patient had almost no anesthesia, with just the
slightest différence in the sensation above and
below the seat of the lesion, yet the autopsy showed
a transverse band of softening straight across the
cord, and microscopic examination failed to show
any normal healthy fibre in that portion of the cord.
Ever since Dr. Alfred Allen of Philadelphia

brought forward the project of longitudinal section
of the cord in cases of acute softening after injury,
I have been hoping to see such a case in time. I
never yet have seen one soon enough and am skep-
tical about the benefit from such a procedure. The
theory depends entirely upon experimental evidence,
and has not been confirmed to any alarming ex-
tent by operative experience.

On the whole, therefore, I feel that any operation
upon the spinal cord in case of injury or of spinal
fracture or dislocation is of very questionable ex-

pediency. The cases that seemed most hopeful in
my own experience have proved most disappointing.
Once in a great while I suggest operation, but am

generally sorry.
In regard to fractures of the skull, it may seem

somewhat paradoxical, but a fracture of the skull
is a comparatively trifling injury. The fracture
per se is nothing, except as the brain is injured be-
neath, and the thing which happens to the brain is
of course the hemorrhage or laceration. I do not
see that it makes the slightest difference whether
the bleeding is from the middle meningeal artery,
from a small vein going into the longitudinal sinus,
or from any other vessel. Now in the injuries to
the brain itself, we cannot bank on much informa-
tion furnished us by our knowledge of brain localiz-
ation. The whole group of symptoms on the sen-

sory side, including the aphasias and the visual and
auditory disturbances, leaves us pretty completely
in the lurch, inasmuch as most of the patients are
unconscious and we cannot get information of anj
value concerning them about sensory changes.
There are a good many cases of fractured skull
that I am disposed to class as x-ray fractures. The
patient comes in with a history of injury. For a
time he is unconscious, and then comes to, com-

plaining of headache and general uncomfortable
conditions without much paralysis, the general con-
dition is fair and the x-ray discloses a beautiful
fracture somewhere or other. Some 25 years ago
Sir Victor Horsley argued that all cases of frac-
ture should be operated on, inasmuch as there was
a chance that epilepsy might develop. I think that
is a visionary idea. Later experience has shown
comparatively few cases that have developed epi-
lepsy and comparatively few epileptics turn up
where we can discover any history or evidence of
fracture. To be sure, if the x-ray shows fracture
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with displacement of the inner table of the skull, or
a fragment driven in anywhere, it would be ad-
visable, to operate; but otherwise those cases should
be let alone.
Beyond that there are two pathological conditions

which arise, the hemorrhage and the oedema and
laceration of the brain substance. The only thing
we can depend upon in the case of hemorrhage is
the existence of paralysis of some sort. If a patient
comes in with paralysis, a steadily increasing par-
alysis, or , the simple change in the conditions as

shown by a Babinski reflex, or Oppenheim reflex,
or difference in the knee jerks, it is wiser cer-

tainly to operate.
The abdominal reflexes I consider of compara-

tively slight value, but in all cases where there is a

profound coma and any evidence whatsoever of a

paralysis, either evidence we obtain by the pa-
tient's inability to move, or by a difference in re-

flexes, an operation is justificable because that is
the one pathological condition we can relieve, and
we may and often do save life under these conditions ;
but the cases of fracture of the base attended by
considerable coma, probably increasing, pretty bad
general condition, without definite evidence of par-
alysis more than what is shown by inequality of
the pupils or paralysis of some cranial nerve, and
especially if there be a good deal of motor restless-
ness and partial coma, are more strongly suggestive
of the laceration which Dr. Thomas has spoken of.
Operation may not do very much, but some of the
cases certainly are improved by decompression, al-
lowing the brain to drain and any oedema to be
relieved.
In such cases we are justified fully in operating

for purposes of decompression and that is the one
instance where Cushing's subtemporal decompres-
sion is of any value. It is certainly of no value in
tumors.

Indications for Operation on Traumatic
Head Cases.

By Edward H. Nichols, M.D., Boston.

The lesions produced by trauma of the head
are numerous and include:

1. Oedema of the brain due to vaso-motor
disturbances.

2. Slight laceration of the brain, practically
always accompanied by oedema.

3. Local extra-cerebral hemorrhage, either
subdural or extra-dural, generally frontal or

temporal, and often slight in amount, also ac-

companied by oedema.
4. Local extra-cerebral hemorrhage of great

amount, subdural or extra-dural, generally due
to rupture of the middle meningeal artery, also
most often temporal or parietal, again accom-

panied by oedema, sometimes with, sometimes
without fracture of the skull.

5. Diffuse extra-cerebral hemorrhage, usual-
ly at the base of the brain, generally due to
rupture of one of the cerebral sinuses, usually
associated with fracture of the base of the
skull, and frequently accompanied by a result-
ing pressure upon or division of one or more

of the cerebral nerves.
6. Severe intra-cerebral hemorrhage, due to

rupture of cerebral vessels, practically always
associated with extensive fracture of the skull.

7. Fractures of the skull which vary from
a mere fissure, often detected only by x-ray,
or by local swelling, or tenderness, to depressed
fracture, sometimes only of the outer table,
often involving the entire thickness of the skull,
not infrequently compounded; and, finally, frac-
tures of the base of the skull. These latter frac-
tures are usually associated with rupture of one

of the cerebral sinuses. These latter fractures
are usually produced by compression. A sphere,
if compressed, splits along a great circle between
the poles of force, but since the skull is not a

true sphere, but is buttressed, with numerous

openings, the line along which the fracture may
occur is very variable. In these cases, as men-
tioned under No. 5, various injuries of the cere-
bral nerves may occur, most often the 6th (ab-
ducens) and 7th (facial).

Before speaking of the symptoms which may
occur with these different classes of injury, it
may be well to emphasize the fact that fractures
of the skull, per se, are of comparatively little
importance, except in cases of compound frac-
ture, and the chief danger of these fractures
is the possibility of secondary infection of the
cerebral meninges, which may occur. The fac-
tor of chief importance is the character and ex-
tent of the injury to the cerebral tissue, and it
is this question, together with the decision as

to what must or can be done, that is of chief in-
terest to the surgeon in traumatic head cases.
In other words, the fracture usually is of
secondary importance; the brain injury is the
serious factor.

Consider the symptoms which accompany the
different lesions:

1. Oedema of the brain, if uncomplicated,
produces symptoms best described under the
clinical term concussion. These symptoms vary
from slight mental confusion to temporary,
sometimes prolonged, unconsciousness, or symp-
toms of cerebral irritation, delirium, and excit-
ability. Such symptoms generally are pro-
duced by a blow on the head of moderate sever-

ity, a blow, a fall, football collisions, etc. As a

result, it is claimed that vaso-motor disturbance
of the brain vessels is produced, serum escapes
from unruptured vessels, and as the result
there is an extra amount of fluid in the brain,
and since the skull is unyielding, pressure on

the brain occurs. The mental symptoms are

variable, depending upon the degree of oedema,
"'here may be a very temporary mental confusion,
the patient may talk rationally on simple sub-
jects, but there nearly always is some difficulty
in orienting himself,—he cannot tell where he
is, the day of the week or month, etc. There
practically always is some loss of memory of
preceding events, e. g., the patient cannot re-

member what he had to eat at the preceding
meal, or, in severe cases, cannot recall ordinary
events that occurred during the twenty-four
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